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The tremendous size of the Siberian land mass, its system of northward
leading waterways, and its frozen Arctic coast have historically posed
insurmountable geographic barriers to unlocking the region's vast natural
economic wealth. Recognizing the necessity of transportation systems;}s
a prerequisite for the achievement of development as well as for
communication and defence, this paper describes specialized Soviet
transportation system components which have been matched to their
environment and tied together into a comprehensive national
transportation system, effectively unlocking the Siberian maritime
jcebox. Soviet success in this endeavor has geo-strategic ramifications
which are noted in the Conclusions of the paper. Recommendations are

offered to U.S. and Canadian readers.
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‘-. The tremendous size of the Siberian land mass, its system of northward
5"-: leading waterways, and its frozen Arctic coast have historically posed
)
Tty insurmountable geographic barriers to unlocking the region's vast natural
;':E:: economic wealth. Recognizing the necessity of transportation systems as
O
:';5::: a prerequisite for the achievement. of development as well as for
"1’(‘ . L g .
” communication and defence, this paper describes specialized Soviet
¢ transportation system components which have been matched to their
A:'E'-Z environment and tied together into a comprehensive national
F(i.-’

' transportation system, effectively unlocking the Siberian maritime
.
*.‘; icebox. Soviet success in this endeavor has geo-strategic ramifications

:
.‘"r which are noted in the Conclusions of the paper. Recommendations are
N,

offered to U.S. and Canadian readers.
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. PREFACE
L)
R The following paper represents my personai opinions and findings and does v
: not necessarily represent the official position of the US Navy, the US
::‘: Coast Guard or the US government.
§ After a career In the Coast Guard spanning four tours on Coast Guard
i icebreakers deployed In the ice strewn waters north of Alaska, on both
" sides of Greenland, north of Spitzbergen tn the winter, and three voyages
i.; ‘ to Antarctica, | gained an appreciation for the possibilities and dangers of
::' polar operations. My four years in charge of naval engineering support for
g a fleet of eighteen Coast Guard towboats on the Mississipp! River
. emphasized in my mind the vital role rivers must play in a nation's
._' transportation system. My academic studies* at Massachusetts Institute
b of Technology and the Naval War College helped me to focus upon shallow
v

- water craft design and the constraints of maritime Arctic warfare,
i respectively.

~. | have focussed my attention upon the Soviet Union's national
«'“3 transportatfon systems during my year's study at the Naval War College. |

B was particularly concerned about the Soviet's significant accom-
y plishments in Arctic Ocean maneuverability over the last ten years, when
“Jj compared to what | perceived to be diminishing appreciation and
< commitment to this region of operations by the US government.

J | thank my many friends and Instructors at the US Naval war College for
e helping me to develop an understanding of Soviet strategy and objectives.

in the framework of my experience | was able to develop this document

ﬁl‘! which examines how the Soviets have tapped the natural weaith of Siberia,
) have transformed their Arctic maritime frontier into a functional
2 coastline, and have concurrently developed a logistics infrastructure of
“‘ such geo-political significance that 1t ultimately may threaten the
‘. security of both Canada and the United States

R - Last of all | dedicate this paper to my wife, Margaret, who gave me

f-v. infinite patience and understanding while | jousted with windmills.

::

'l,

- %* The author has received the Master of Science degree in Mechanical Engineering (MIT), the Degree of
ﬁ: Ocean Engineer (MIT), and the Master of Arts in International Relations (Saive Regina College) He 1s

currently a professional engineer, registered in the state Missouri
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' TRIUMPH OF TECHNOLOBY OVER GECERAPHY
v THE UNLOCKING OF THE SIBERIAN MARITIME
: ICEBOX

I._INTRODUCTION v
4
ST Thie paper will examine the systematic development of the Soviet nstional transportation
, systems and their role in unlocking the natural wealth of Siberia. Transportation components
. and system capabilities will be discussed. Geo-strateqic economic and defensive iszues will be
:f ravzed 9s the expected result of relstively successive efforts the Soviets have had in developing
M technology, which is transforming their frozen Arctic coastline into a functional maritime ares.
E:
& Tranzportation systems are essential means of binding nations into 8 nation-state. & nation - state
' must have transportation systems for three reasons:
u # COMMINICATION
* # DEFENSE
A * DEYELOPMENT
P
:‘ Cemmmunications require the movement of people and inforration; defense requires mobility of

military resources; and development requires engineering systems to tap natural resources and
‘a move them to the world's markets. In the Soviet Union, transportation systems have been
2 created to jointly serve all three interests.
B
" The strategic perepective and charscter of a government is directly affected by the ability of its
EE' tranzportation systems to overcome physical geographic barrigrs to bird 1tself together a3 a
b nation state. Because the Saviet Union has had to contend with great distances, swamps, shallow
K rivers, forests, mountains, frozen steppes, and ice- bound coastlines, technology has not, until
> recently, allowed for the practical exploitation of its vast natural resources, particularlyin
areas east of the Ural mountains such as Siberis and the Soviet Far East. Siberig has more
i rniles of great navigable rivers than most other ares of the world; * yet these rivers flow
' northward to the frozen Arctic rather than east and west to the population centers and markets of
3: the wbrld Consequently, they have historically served as barriers rather than facilitators of
; comrunication.
‘._ # "During peacetime, in a river rich, road poor lard (inland river) vessels are absolutely indespensible
" n the functioning of the Russian economy. Of 70 rivers in Europe and Asia that have a lergth of more
:’: thap 1,000 kv, 30 are in the Sovret Union " l
g
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Despite having a larger coastline than any other nation-state in the world, most of that coastline
has been useless for maritime communication with world markets. Lack of unrestricted access
to the open oceans and the great difficulties in the transport of peuple and material across a
predominantly ice-bound Arctic coastline, historically have frustrated Russian sttempts to v
become 8 maritime power and have led some to the perception of the Sowiet Union a2 a continents)
power. * However, it is just as likely that rather than just dictating continental goals and
ambitions, Soviet geographic barriers have actually driven their ambitions to become s
maritime power. Thie started with thoreugh exploitation and development of their domestic,
internal »)aterwaqs communication system. In reqgions west of the Ural Mountsins a network of
interconnecting canals were constructed by slave labor to allow for the shuttling of 10,000 ton
ships from the Black Sea to the Baltic to the White Sea, all within Soviet internal waters.**
Eecause this inland waterwsy network is completely within internal waters, the Soviets have
achieved a rgritime trade fnonopoly on river cargos from the Baltic to the Black and Caspian
Seas. However, quests for usable warm water seaports have driven Soviet expansionary
arbitions and foreign policy towards their west, southwest and southeast flanks.###* Concurrent
Soviet aspirations for control of internationsl trade routes, access and to world markets, and
global ideological leadership have significantly modified what might have been less ambitious
continental tendencies and have provided the initiative to achieve their economic development by
overcoming geographical darriers with technology. In particular, the ability of the Seviets’
technology to systematically provide robility across the vastness of Siberia, has been the key to
unlocking 1mmense reserves of natural resources and has had significant global economic
impact. To the Soviets, according to their last two five-year plans, this development was
necessary to satisfy both future domestic consumption requirements ss well as to raise hard
currencies from international trade. Successful development of Siberian resources and the
means to get them to international markets has rot been without ri.sk to Soviet trade competitors

and trade partners *#¥#

* Saul B. Cohen in his Geography_and Politics in 3 World Divided (1973), referred to all of the Soviet
Urion, Eastern Europe, and Eastern and lnrer Agia as “the Eurazisn Continental Power ™ tut failed to take
nto account the fact that the Soviet Union hag become 3 leading maritime power, with naval, merchant,
fishing, and oceanogr aphic fleets ranking among the world's largest."lz

t+ " From the Russian viewpoint, Europe has become an island, <o far as small chips are concerned.
Little ships can come in from the ocean and tie up at a dock n Moscow \'tself."(a

% Eastern Battic, Iran, Turkey, Afghanistan, and Kurile Islands

¥#%% A sudden influx of commodities potentially can have extremely disruptive effects upon
capitalistic markets. For example, due to extremely efficient towboat-barge timber carriers built i a
joint USSR-Japan enterpnse_.('“ recent rmassive exports of Siberian timber have collapsed the Far East
timber market prices and :tolen the U.S. timber market share in Japan. Conversely, 1 capitalistic
states becorne dependent upon Soviet supplies, such as Siberian natural gas, these natural resources can
take on 3 strategic nature with glohal political consequerices. Such may be the case with the recently
completed Siberian gas pipeline to ‘Westerr Eurcps ﬁ»\
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:,;;: ) The capabilities of Soviet transportation technology to develop Siberian natural resources also
‘:. . has had defence ramifications. The Soviet's strategic economic strength i3 becoming increasingly
,‘:::! dependent upon Siberian ressurces, whose gvailability requires coordinated mobility in the sir, .
- on the surface and beneath the surface. Because joint military compatibility is required of all v
o Soviet transportation systems, economic momentum s concurrently driving the development of
:-:-. Soviet military capability to project and sustain power anywhere within the Arctic basin.
- Similar economic momentuym s not shared by Cansda or the United States because of
3_3\3 environmental concerns and virtuslly insurmountable political barriers to develobment.*
'{:_: Unfortunately, transportation barriers in northern Alaska and Canada are very similar to
¥ ' Sibera. Transformation of Siberia and the Soviet Arctic coastline into a functional raritime
2 coastline has concurrently resulted in 8 massive buildup of vessels and specialized Arctic craft
';::ﬁ qiving the Soviets the capability to project strategic logistics over the icecap and schieve
-:_ mobility of large, heavy military psyloads across Canadian tundra, rivers, and swamps. This
; makes the North American Arctic “Shield” also vulnerable to military penetration.
\.:2 Npportunities may present themselves for sharing technology with the Soviets in this area for
\ joint benefit, but the techinolugy, itself, is not the issue. [n the Soviet Union the government
‘?: stands firmly behind development of Arctic mobility. The Soviet Union is developing 8 national
f . transportation system in Siberia and the Arctic based upon strategic economic raticnsle. Because
.::E:'_ free market forces and political environmental issues drive the developmental policies of the
'-C';_‘ Western governments, the 115, and Canada apparently have given Arctic mobility a lower
N national priority. The ramifications of this strategic imbalance of priorities may ultimately
‘.) prove to be significant to ournational secunty.

0

0

por 1. DISCUSSION

A.  NATURAL RESOURCES AND INCREASING SIBERIAN IMPORTANCE:

e
f E; The Soviet Unian has been blessed with an shuyndance of natursl resoyrces. These include rivers
E with hydroelectric potential, natural gas, oil, timber, and strategic minerals. The bulk of these
~ resources are located east of the Ural mountains in Siberia and the Soviet Far East (see figure
‘ :-_::3 1). Si Be ria has becorne increasingly important to the economic development of the Soviet
kN

A N
'A ++ Ac 3n exaraple, the Canadian Mackenzie River Yalley gas pipeline project 'was blocked aft.er rrnllions
5 of dollar: of invectrnent because of the disruption such development would have on the environment and
:»\:"' native pecples 1 the Canadan Norttevest Territories Similarly, Canada has been extremely cautious
5:'\ and reluctagt to develop the Northwest passage for tanker traffic because of the potential
:".0 enviranmental consequences. (I conclude that US. and Canadian defense mobility capabilities will
:E:k: therefore log well behind the Soviets n the sbility to projeot power in the Arctic )
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T Union.® As energy resources in the Western Europesn sectors of the Soviet Union declined,
F A .
-}_ _ nuclear power plants were aggressively constructed as a substitute for conventional Siberian
3 " energy resources. However, nuclesr power, though extensively developed in the Soviet Union,
!»-(.
does not appear to be a significant substitute power source, now or anytime within the near ¥
t‘ future ** fndustrisl centers in  the Soviet Union will still predominantly rely upon
! . . . .
'jA.: conventional coal, petrol, or hydroelectric power plants for electrical power generation and the
Al _ . Cmip s : . )
N primary source of this energy is Siberia. This does not cause an immediate problem because the
. Soviet Union is presently a net exporter of encrgy. Meanwhile, the Soviet Union's oil and gas
Y . .
oy : surplus from Siberian fields has allowed them to increase their political and econornic leverage
e A _ .
:.-\ with Europe while concurrently providing an important source of Western currency ¥*#
"sl"\
a8 However, while still benefitting from sn ¢verabundance of natural gas, future trends suggest
s problems in mainteimng high rates of ot production without the assistance of Western “high
*: tech™ secondary extraction techniques and equipment.  The Soviets now appear to be
b 'j increasingly turning towards the northern Siberian Arctic offshore ol deposits to maintain an
J ,z.', acceptably high rate of oil production.* Increasing emphasis on the development of Siberian
',\|. resources may be evidenced by an increasing national spportionment of capital investment in the
)
:::" region. Though figures are only available through 1975, and only suggest an initial surge in
[ R
capital investment (which probably is much more dramatic over the last ten year period)
..:ff«" Soviet capital investment in Yyestern Siberis and the Soviet Far East steadily increased from
=;fj~,"’ 12% of total capital investment during the period 1960- 1965 to over 16% during the period
RN ¢4
WA 1970-1975.{13)
)
e
. x ' *  For instance in 1974, West Siberia and the Soviet Far East contributed only 10% to the total
' Soviet production of natural gas. By 1984 this had risen to over SO% of the total Soviet natural gas
';""a"' production. I 1973, oil production from West Sieria accounted for only Z1% of total Soviet
' production. However, by 1963 this had increased to over 60%R of total Soviet production. (&)
Y *¥*  In 1984, nuclear power contributed to only 9% of Soviet electrical power production. Over 35
e, nuclear power plants were operational, and almost all of these plants were located west of the Ural
:::n.l meuntains. (Unfortunately , over SO% were based upen the design of the Cherncbyl reactor. )‘-9)
:.::'. EEE In 1983 the Soviet Union delivered 953 billion cubic feet of natural gas to Europe supplying
W 1D0% of Finland's requirements, 67% of Austria’s requirements, and 14% of France's requirements.
- . ) Between 1972 and 1982, Soviet oil production allowed for a surplus for export rising from 1.95
~o't / reallion barral: per day to 215 raillicn barrels per day. However, the trend of oil production has
5 ::.; leveled out. Domestic consumption is continuing to increase while production is on the wane A problem
:‘. J,j seers to be 3 lack of Western enhanced recovery techniques .(' N, 02)
% 'o * It was reported that three icebreaking oil drilling vessels built in Finland for the Soviets were
e oper ational. In the same issue a detailed map of Soviet Arctic oil and gas deposits was provﬂed.(”) As
B a major element of domestic refined o1l consumption, automobile production for domestic use increaced
-',t: fromn 123,000 vehicles n 1970 to 1.4 milhon vehicles n 1982, It may be significant that the Soviet
4,;'.-. Union is now emphasizing the conversion of domestic vehicles from gasoline to methane, natural gas.
o o This perhaps reflects projections by some that the Soviet Unicn will become a net hfwter of 01l by the —
" 1990¢. but will continue to have an inordinate abundance of Siberian natura! gas (1s °"¢;}
3833 3
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The population of the Siberian cities has also mirrored the improved communications and
increasingly important economic significance of the area.

TABLE 1 v
GROWTH OF POPULATION OF SIBERIAN CITIES
Population in thousands
City 1970 1975 1983
Tiumen City 269 323 397
Norilsk 135 161 183
Nizhnevartovsk 16 5S¢ 166
Surgut 34 60 175
Khanty- Mansiisk 2S5 SC 50
Tiumen Oblast (region) 1407 1580 2293
Source: Shearer, USSR facts and figures manuat, Yol .9, 198S, p. 201

Besides 01l and gas, abundant strategic minerals increase the relative importance of Siberia and
the Soviet Far East ty the economic strength of the Soviet Union. As of 1981, the Soviet Union
ranked first or second in the world in the production of eighteen strategic minerals imiuding
sluminum, radmium, chromite, copper, diamonds, gold, iron ore, lesd, manganese, mercury,

nickel, platinum, silver, titanium sponge, tungsten, vansdium and 2inc. The bulk of these
minerals were extracted from Siberia and the Soviet Far East.('s)

B. SIBERIAN TRANSPORTATION SYSTEMS AND THEIR COMPONENTS:

Saviet transportation systems are comprised of land (undeveloped terrain and surface roads),
rivers, railways, coastal and ocean going (ice capable and conventional maritime), integrated
ports, and air components. (see figure 2)

Unhike the US|, surface road transportation 1s still a relatively minor component of the Soviet
traneportation eystem.  MNonethelses  Soviet surfece rosd tranepertetion has substantislly
1ncreased over the last 20 years. From 1963 to 1982 the milesge of paved rosds in the Soviet
Union doubled By 1932 this included over 761 000 km of paved roads with approximately
20,000 additiona! km of paved roads being developed each year. The number of sutomobiles
produced for domestic use incressed dramatically from 64, 000 in 19650 1.4 miifdnin 1982.

Nonetheless, road travel is the least important of all transportation systems in Siberia and the
Far East (18) .
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, ‘ The most significant roads in Siberia and the Soviet Far East are those maintenance and military
':: roads paralleling the Trans-Siberian Railroad and the rosd network linking Yakutsk on the Lens

.A;' River to Magadan on the Pacific coast and to the railhead of the BAM Railway and Trans-Siberian

::: . Railroad at Berkakit and Skovorodine, respectively. A military road network links the Arctic v
¢ seaports of Pevek and Ambarchik with military facilities at Anadyr (on the Bering Sea ) and on

the Kamchatka Peninsula (via the Ses of Okhotsk) Other significant road networks are on
_‘$ Sakhalin Island linking Sakhalinskiy to Yuzhno Sakhaelinsk, and along the corridor between the
‘ Siberian industrial centers of Sverdlovsk and Chita.( 17)

) . :

': All-terrain vehicles are playing increasingly important roles in Siberia maving large payloads

::. over swamps, lokes, rivers and ice to roads, railheads, river crossings, and sirfields. These

substantially rely upon the principle of sir cushion lift. Large platforms have been constructed

with rubberized fabric, metal reinforced skirts and have been sir pressurized with diesel
3

- e >

powered fans to achieve the capability of liftinq.-and moving large loads. This technique uses
K only 8 relatively low footprint pressure, minimizing damage to the terrain and allowing for
all-weather movement of large loads across all terrain. Some vehicles propel themselves with

high power fans or water jets. Others are simply air cushioned barges or trailers that are

- linked together into all-terrain trains and are propelled by multi-tracked “¥easel ™ amphibian
¢ air cushion assisted vehicles. The tracked vehicles are partially supported by air cushions as
" well to increase their mobility, decresse their footprint, and reduce environmental damage.
" {See figures 3, 4,and 5.)

]

9’

Typically 8 tracked vehicle will be placed at the head of such a train and another tracked vehicle
? will be placed at the end to sllow for contrelled braking while going down slopes or around

: critically restricted curves. Frozen rivers becorne “inferstate highways™ for such hover
e platform trains during the winters. In some applications, helicopters are also used 83 tow

vehicles.* Some of the heavier 1ift air cushion platforms have been modularized for helicopter

_\'1 transport to remote locations. For instance one such transportable hover platform was delivered
) to a remmte Siberian oil drilling site in six helicopter paylosds of less than six metric tons

(tonnes) each. This platform bolted together and was connected to a 400 tonne payload, creating
R 3 i1t system 36 meters long, 26 meters wide and an oversl! track width of SO meters. The

: platform 1ifted the 400 tanne pavload for an aver the road clesrance of approximately 23 ¢m. it

q H
:

o * Typical standardized platforms are designated PYP-40, an 18 ton platform that carries a 40

tonne payload and the PYP-60, a 24 tonne platform that carries a 60 tonne payload. By 1980 over S50
{' PVYP-40 or PYP-60 platforms were in active service in Siberia. Durmng the period 1980-1985, SQ0
Y sucit vehicles were scheduled to be built each year. (
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! was then moved overland, towed with two tracked smphibian vehicles at an sverage speed of 10
;: km/hr for a distance of 220 km from Surgut to Lentorskoye in the Ob River Basin.{19) Road
kY

¥ and off- road vehicles provide the basic mesns of getting carqgo to the railheads and riverports
where cargos sre transfered to more efficient mediums of bulk cargo transport - the railroads “
and the river - marine shipping systems.

&: The vital east-west transportation backbone is the Trans-Siberian Reilrosd. Construction on
, the Trgna-Siberian Railroad was started in 1891 predominantly with Western {French)
‘;" : ventyre capital, but was supported by a Czarist Russia which recognized its strategic military
5,3' potential to move forces to the Pacific and to defend Russia from Japanese imperialistic
:?: ambitions. The railroad was laid out in & fertile strip bounded on the north by tundraand on the
I south by desert. Massive engineering problems were encountered from Lake Baykal, east. Costs
K- were cut in several areas including initiating a cross lake rail ferry service st Lake Baykal and
» diverting the tracks south through Manchuria to Sidestep the mountains and ravines north of the
' Amur River. Agreements with the Chinese and Czar Nicholas Il in 1895 resulted in the
‘ formation of the Chinese Eastern Railway - 8 joint Sino-Russian company. By 1903 the
Chinese- Eastern railway was complete and a line was completed around Lake Baykal in 1904. A
2 | southern extension of the Trans-Siberian railroad was built from Haerbin to Talien (Luda) and
Port Arthur, the latter two ice free port cities.

w
,:
‘j Unfortunately, the Yimited capacity and poor quality of the single tracked, light weight rails,
K (max. 13 tonne axle load) and short cut economies taken by the C2arist railroad administration
" in laying down the railbeds resylted in an inability to sufficiently move war material into the
: theatre of conflict during the Russo-Japanese ¥ar of 190S. Two-thirds of the southward
;\ extencions of the Trans-Siberisn Railroad and the warm water ports of Talien and Fort Authur
g’i were ceded to Japan. A northern railroad leg to circumvent Manchuria and the Eastern Chinese
7 Ratlroad was completed by 1916.
o

£ The rariroad’s national strategic ymportance became apparent during the Russian Pevolution as
o White Russians used the Trans-Siberian Railrosd as their sole means to get supplies from
':,.; western powers to fight the Bolsheviks (albeit unsuccessfully). The Trans-3iberian Rallroad
g was 1mproved between 1920-1932%, but in 1935 the Sovietz sold their rights to the
-f“ Manchurian Branch of the Trans-Siberian Railrosd to the Japanese. Portions of the
.- Trans-Siberian railroad were used to resupply the Soviets durmg wwH , prior to the Japanese
t sttsck on Pear] Harbor. (21}
R
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::;;v Since W1l the Trans-Siberian Railrosd has been substantially upgraded and has served as the

:" ) principal transportation system of Siberian development. The line has been doubled and has

‘ been electrified from Moscow to Irkutsk on Lake Baykal. The rail capacity has been upgraded to

R handle the weight of the Soviet main battle tank.(22) Rsilheads have been established at the v

;: fnajor river crossings of the Turs River at Tyumen, the Irtysh River at Omsk, the Ob River at

;E Novosibirsk, the Yenisey River near Krasnoyarsk, the Angara River at Bratsk and Irkutsk,

_*- Lake Baykal, the Zeys River near Belogorsk, and the Amur River at Khabarovsk. The
‘ Trans-Siberian Ra1lread terminates at the Pacific perts of Okha, Sovetskays-Gavan, Yiadivostok

‘{:' ard Mahodka. &n intermodsl rail ferry has been developed between Sovetskays Gavan and the

[ Sakhalin Island city of Yuzhno Sakhalinsk. An intermodal container traffic system has been set

K up over the last ten yesrs that dramatically increased the railroad's ability to move large

" wolumes of cargu. {see figures 6, 7,and 8.)

E;ﬁ TABLE 2 .

f*c_ TRENDS IN INTERMODAL CONTAINER TRAFFIC ON SIBERIAN RAILROADS

_ {in million tonnes)

fa 1a7s 1980 1985

o 26 40 72

‘,ﬁ Source: Jane's Railroads of the World 1986. (p. 727)

SO

i A new landbridge service was initiated recently between Helsinki and the Pacific port of

~'r') Nachodka with an average transit for containerized cargo at 13 - 16 days. Tracks have been

o upqraded to handle a dexign axleload of 23 tonnes. In 1985, Soviet rails moved an average of 10

Q ! million passengers (Passenger traffic was S9% local ard 11% ionq distarce) and 10 million

:" tonnes of freight davly. Over 8O®% of the total freight was coke, coal, oil, non-ferrous metsls,

VR fertilizers, timber and grain. The 1981-198S Five Year Plan put high priority on improving

: fs the rail connections and railhesd intermodsl facilities for connections between the Far East,

Siberia, the north, the Urals and the country's esstern industrisl population centers and river
crazsing:. The Plan called for 390,000 new containerized freight cars and 15,000 new

;: o~ passerﬁ;er cars. Uver SUX of the raiiroad capital investment funds were designated specifically
__5; for rail linex carrying wvery heavy loads in the Urals, West Siberia and the Far East. By 1385,
s nver 7025 kmof the Trans-Siberian Railroad was electrified from Orsha (west of Moscow) to

—,—‘ Karyrnskaya in the east. The entire Trans-Siberian Railroad is scheduled to be elettrified by
0 1990. (23) ‘
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;:;'«.; " Concerned by border skirmishes with the Chinese along the Amur River Yalley in the early
:"". 1970s, the Soviets initiated construction of a parallel branch of the Trans-Siberian Railroad,
v'.:i located in 8 strategically more defensible ares north of Lake Baykal. This parallel branch of the J
A Trans-Siberian was designated the Baikal-Amur-Magistral (BAM) and linked the important v
"“f river ports of Ust Kut (Lena River), Ust Nyukzha (Olekra River) and Ust Muys (Yitim River)
:ﬁ' to the Trans-Siberian Railroad System. Track laying on the main 314Skm stretch of the BAM
'.gf:y wod cornpleted in 1684, A further 4300 km branch extension from the Central Soviet Union to
. the BAM is planned to commence in 1987 A northern extension of the BAM is under
:':E':’: construction 1o link the Lena River port of Yakutsk with the BAM and tap the significart timber
2:,3" and mineral resources of the Yakutsk Region around the Lena River Basin. This extension is
f"fj planned for completion before 1995, it is anticipated that the BAM will initiate full service in
oy 1987 with approximately 3S million tonnes of bulk freight moving annuslly from east to west
:‘%:; in unit trains averaging 900D tonnes weight esch. & major (Approx 240 km) northern rail
';::,..: extenzion w3z completed into the gas fields of the Qb River Basin, linking Surqut on the Ob River
:'i";' to the ges fields around Urengoy and the Pur Fiiver. Other northern rail extensions have been
" _. constructed to directly link various river ports along the Ob River (oil and gas fields have been
I\j extensively developed in this ares) including Salekhard, Sergino, Surgut and Tomsk (24)
'%::z

The Inland Waterways of the Soviet Union comprise the north-south arteries of the nationsl
ii? transportation system. Even though the emphasis of thiz paper 13 on Siberian transport systems,
‘;::?“ the extensive use of inlsnd waterwsays west of the Ural mountsins can first be used to 1llustrate
Z:g::: the Sowviet commitment to river systems as integral elements 1n the state's transportation
‘.\).. systerms. Prior to Wwli, initial developrents 1n the western Soviet Umon were prompted from
n' _";3 both military and commercial 1ncentives. Because of restricted access to the ocean, the Soviets
S'E: found it necessary to maintsin 8 naval fleet in the Black Sez, 5 flest in the Baltic and s fleet in
o the Northern Yyhite Sea. { nut to mention the Soviet Pacific Nleet & The Yolga-Baltic-white Sea
AR canal systerm was'developed to allow for the shuttling of Soviet naval veczele gmang thestres and
::} Lo 3iluw for major shipbuilding to vccur un the wnland rivers where 1t could be tetter defended.
R
 — Thie eystem 15 now comprised of 25 esrthen dams, S spillways, 74 km of navigable canals, 7
3'_4 locka.and 7 hydro-electric plants. It connects Moscow and Leningrad to all the ports along the
5: ;:3 ¥nlg2 Piver the [ranube Piver the Dnepr River the Don Piver and the Liral River, as well as
i,‘ the three naval fleet sress. Significant shipyards on this syster are the Krasnoye Sormovo
R shipyard in Gor'kiy (volga River) which builds Kilo and Sierra Class nu\;lear attack
:‘:' submarines, the Leninskaya shipyard 1n Kiew ' ( Dnepr River) vh\éh builds naval suxiliaries,
i ‘
"
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;:‘ and the Zelenodol ‘sk shipyard near Kazan (Yetluga River) which builds naval hydrofoils and Koni
l. -
: Class frigates. (SOURCE: POLMAR, GUIDE TO THE SOYIET NAYY, 4thed  pp476-477.)
b |
W, v
i By 1983 the Yolga Baltic Canal System could handle vessels up to approximately S000 tons and  “
:\ 9 capstity of 10,000 ships per year. (25) Totsl transit time from Leningrad to the Yolga
'.t. River was three days. Soviets had reportedly (26) widened and deepened the 135 mile lony
' white Sea Canal to allow for the shuttling of surfece combatants and submarines between the
. Baltic and Barents Sea completely within Soviet internal waters. Other sources 1ndicated that
; . this canal system could shuttle vessels up to 10,000 tons after 19?0.(27) The Soviets used
f: this inland waterways system to gain a virtual monopoly on river transportstion of cargo
" shipped from the Baltic Sea to the Caspian Sea because it was legally an internal waterway not
‘ avsailable to inter national shipping. *
" The great rivers of Siberia have likewise been extensively used as integral components of the
¢ .
;:r' state’s transportation system.#* From the railheads on the Irtysh, Ob, Yenisey, Angara, Lena,
o and Amur Rivers, depending on the time of year, people and supplies move northward on
‘conventional steamboats pushing barges, high speed shallow water hydro-foils, air cushion
-j surface skimmers, air cushion amphibian craft, wing in ground {(WIG) erfect surface skimmers,
. (see figure 9) and, as previously mentioned, air cushion barge trains propelled by all terrain
K)
i vehicles. While most of these river craft are extensively described in Jane's Surfsce Skimmers
-} 1985, for those unfamiliar with transportation modes of this type | offer the following generic
2 descriptions and will then follow with & summary of overall dimensional and performance
",? characteristics of the various types of platforms used on the Soviet river systems.
7 |
f), Snwwiet conventional stearnboats pushing barges are sirilar to small fowboate ard their barges on
)
RE the Mackenzie River, the Hudson River, and the Tenn-Tom River Systems of the North American
F .ﬁ Continent. Most Soviet towboats are diesel propulsion of sbout 1,000 horsepower, with drafte
N
?{: of 4-8 ft. Ususlly they can be used only with icebreaker assistance when the rivers freeze
‘€4
": over #%# Top speed 13 usually about 8- 12 mph through the open water
"‘:;: *  “Especially since the petroleum-producing countries have becorne important buyers of Western
:h:: ndustrial goods, the Soviet Volga boatmen have become shipping entreprensur s, transporting mors and
-:". more £argo from Western Europe, via the Baltic and Soviet inland waterway system to northern lran
:.E:“ and Tehran. West European shipping companies are barved from using the Soviet river and canal
SR system ™ ' .
- #* By 1965 cargo trancported by the river fleets amounted to 133 billion-ton kilometers rising
N steadily to over 140 billicn-ton kilometers by 1969, Prices for general cargo transported on the river :
) system are 1 /3 to 1/2 as much as equivalent transportation by the Soviet railroad system (=) |
:*’ : #82  Ap extensive inland fleet of ice strengthened barges and river icebreaking vessels operate on
"W 'q" lsrge Stberian rivers. Some river ebreakers, the Tamyr class, will be nuclear powered by 1 ‘\.\".°":,"_
.‘ ™ 13833 /j
A o
:{ T e |
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Hydrofoils are watercraft which, when moving, rise out of the water and are supported on foil
structures. These foils not only lift the vessel, allowing for operation in very shallow waters
while foil borne, but also substantisily reduce drag and consequent powering requirements.
Within relatively light psylosd constraints, shallow water hydrofoils allow for rapid and
efficient transportation of people and high value/ low weight packages. (see figures 10 and 11)
Hydrofoils operate on all major Soviet rivers, are €0 to 112 feet long, 15 to 31 feet wide, and

carry 40 to 120 passengers for ranges 230 - 300 miles at speeds between 35 to 45 miles per
hour.

Air cushion, rigid sidewall craft are similar to what is knownin the US. a3 the Surface Effect
Ship (SES). Fans blow air into a captured sir bubble trapped between fore and aft rubberized
fabric skirts and structurally rigid sidewalls. Required lift fan power is not as great as that
required by a fully skirted arnphibious craft (ACY). The rigid sidewalls often are fitted with skis
to allow the craft to operate in swamps, ice, and snow 3s well as in open water. These craft are
rmore flexible, year around, for moving people and cargos on the Soviet river systems. The bow
and stern skirts are susceptible to debris damage but are designed for rapid and simple repair in
the field. Typical models found on Siberian rivers include the Orion 01, the Zarnitsa and the
Zarya. These vessels are 72 1t to 85 ftlong, 13 ftto 21 ft wide, and when water borne, require
raaniraum operating depths on water of 18 to 22 inches and carry 48 to 87 passengers and
cargos from 1 tonne to 14 tonnes at speeds 22-37 miles per hour and ranges 100 - 250 miles.

Fully amphibious air cushion vehicles (ACY), are configured with 8 rubberized fabric, all
around skirt, and have the capability of operating over land, ice, mud or water. Though carqgo
carrying configurations of ACY hoverbarges have been previously mentioned in conjunction with
8ll- terrain heavy lift vehicles, most self propelled ACY in Siberia are used for rapid all
weather surface transportation of pecple and light, oftentimes emergency, cargo. If there was 8
Siberian equivalent to the Armerican automobile or the light truck, this would be it. These
vehicles are at their best when the weather socks in and doesn’t permit helicopter or small
aircraft transportstion. Yehicle lengths are typically 20 ft to 32 ft, widths are 7 ft to 15 ft,
paseenjer capacities vary tetween 2 to 18, depending upon configurstion, and cargo carrying
capactty esries between 200 1bs to 2 tonnes. Transit speeds up to 40 mph are routirely

attainable over water and 74 mph over flat land. Ranges are typically 150 to 200 miles.

Theze craft will operate on rivers with minimum wster depths between 3 and & feet deep,

depending upon the model and time of yesr Extensive operational experience gained over the last
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;'.;"i twenty five years, operating these vessels in debris strewn Siberian river waters, has vouched
\ L]
:,.“ : for their inherent simplicity, rugged design and durability.# Propulsion is generally achieved
L)
:::!' with engine driven propulsion fans, similar to swamp boats (airboats) in the Florids
.‘.o, v
Everglades. A varistion of this is the sir cushion tracked vehicle. This is the amphibious tracked  “
, T,
::E}: vehicle mentioned previously in the heavy lift air cushion barge trsin discussion. it offers the
! . _ . .
E‘ advantages of all terrain tracked propulsion while requiring a relatively light footprint thanks
¢
0::% to 1ts partial support by a trapped cushion of air. This allows it to operate within rwst Siberisn
> river basin areas without getting bogged down. A summary of ths characteri_sﬁcs of
: \ representative special Siberian River Surface Transport Craft follows:
o TABLE 3
SPECIAL SIBERIAN RIYER SURFACE TRANSPORT CRAFT CHARACTERISTICS
2 NAME LENGTH(ft) WIDTH (ft) PAYLOAD RANGE(mi) SPEED (mph)
o
‘.:1
A .
::' ; QRION (SES) 84.7 21.3 80 passengers 250 mi. 37 mph
s (Rigid Sides /Max Draft is 1.5°) and 14 tonnes
'-“‘
a5 '
R *# ZARNITSA (SES) 72.2° 127 48 passengers  250mi. 22 mph
#
e (Rigid Sides/ Max Draft is 1.5) and 6 tonnes
S0y *+ 20RYA (SES)  78.5° 13.6° 87 passengers  100mi  28mph
W (R1gid Sides/Max Draftis 1 8°) and 1 tonne
:'\.
k;.).- SAYR-1 (ACY) 2% 125 2 passengers Yariable 30 mph
e
-Cj {Complete Air Cushion) and 1.3 tonnes
Jig)
:j
3 SAYR-2 (ACY) 32.4 15" 18 passengers Yariable 30 mph
ﬁ " {Camnlete Air Cushion? or 2 tonnes plus 2 passengers
'-;j
¢, ,.‘.-J
i : AKYPR-1(ACY) 245 13 4 passengers Yariable 31 aph
Pt ™
, (Complete Air Cushion) plus moderate 1uggage
Y
Y
> BAPRS-1{ACY) 245 86 7 pacsergers or 150 mi. S0 mph
: (Complete Air Cushion) 1400 1b. cargo
VAN
& i: # Py the end of 1964 about 126 hhdrofoﬂs were operational on &7 routes. Since that time the
U z nurriber s have increaed drzmmcanq
8 *‘\,: ¥ NOTE: Over 250 SES rivér craft of the ZARNITSA and ¢.3ARYA type are operating on Soviet :‘o\):
" rivers ac of 198%. (SOURCE: JANE'S SURF ACE SKIMMERS- 1983)
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SPECIAL SIBERIAN RIVER SURFACE TRANSPORY CRAFT CHARACTERISTICS (Cont.)

NAME LENGTH WIDTH PAYLOAD CAPACITY RANGE _ SPEED
TUPOLEY A-3 20 ra 1400 1b winter or 190 mi.  4G- 74dmph
(Compiete Air Cushion) 600 1b summer
TAIFUN 25" (est) 13'(est) 20 passengers . UNKNOWN  UNK
(Air Cushion Tracked Yehicle) or 3 tonnes cargo (Megotiates 35 deg
(4136 uzed 1o tow air cushion barges) Slopes and 3.2°

high obstacles)
* YOSKHOD 2 90.6 20.3 71 passengers 300mi. 45 mph

Hydrofoil {Requires 6.8° weter depth rmin.)

* BYELORUS 605 15.2° 40 bassenqers YARIABLE 37 mph
Shallow Water Hydrofoil (Requires 2.9 water depth min.)

* KOMETA 112 3 105 paszengers 230 mi.  I8mph
Hydrofo1) ( Requires 8 1t wster depth min.)

¥ METEOR 112 3t 120 passengers 373 m. 39 mph
Hydrofoil ( Requires 8 ft water depth min.)

* RAVETA g8 s 16.4°  64-100 passengers YAPIABLE 35 mph
Hydrofoil (Requires 6 ft water depth min.) ’

+ The hydrofoils are common on all rivers permitting their navigation constrainte of 2.9° to 8°
water depth. Over 300 RAKET As were in service in 1985 with large numbers of the other hydrofoils
fE:23ct population of theze rivercraft ic not available from readily accessible zources.) Most of the data
used in summarizing the table of Special Siberian Rivercratt was analyzed ardd derived from information
presented in Jane's Surface Skimmers-1985.
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N N Bridging the gap between surface rivercraft and aircraft are a fleet of hybrid Wing in Ground
:.ft:e, Effect (WIG) or Bartini “T WING™ machines. Experiments with these craft have been conducted
',., ‘ ' on Siberian rivers by the Ministry of the River Fleet since 1972. The basic design carries 80 Y
.ﬂ,:: passengers, 8 payload of 20 tonnes, and has approximate dimensions 100 ft long with a SO
":“: wingspan. Six gas turbines propel the craft within several meters of the river's surface at
e speeds between 150 - 350 miles per hour. This type of craft has twin hulls integrated into
::;'{- | cargo carrying wings, and uses a ground effect air cushion which builds up between the craft and
’;|. the river’'s surface to achieve lift to weight ratios as great as S00. Figure (3) is taken from
;: Jane's Surface Skimmers - 1985, and showa an artist's conception of this hybrid rivercraft.
. Seversl opertions) prototypes are undergoing evaluation on Soviet Rivers.(34) A military
g versian of this conceptual type of craft has been develuped fur the Soviet Navy and w3s reported
% to carry 400 passengers-or several armored vehicles. Its length was 200 ft and wingspan 100
oo ft. Its maximum altitude was reported to be approximately 100 feet and, with its twin gas
{’ turbines and tail propeller, was believed to be able to achieve speeds in excess of 300 kt.
"5.: Scheduled for full productionin 1987, thiscraft is to be fitted with two or more Soviet SSN22
'.‘(,-'f: antiship cruise missiles similar to the Exocet missiles used by the Argentines during the
ey Faulklands War. ¢ 35) {3¢e figure 12)

i - ot |
4 For those areas inaccessible to Jdeveloped river and rail transport systems and, as 3 vital
é:.. element of communications, people-moving, and supply-moving, air 1ift is & familiar and
J ezzentiyl means of transportation in Siberis. Frequently, airstrips are constructed well before
;'. . riverports, roads, or rails can functionally serve remote areas. Numerous cities across Siberia
,,'*-_ and the Soviet Far East must totally rely upon air transport a3 their vital hink to the river
f;!.: systerns, the railtesds ard the port facilities.

The Soviet logistics aircraft fleet 13 rade up of over 8000 small fixed wing and rotary sircraft

< as well as numerous military helicopters and transports. Dual military defense and economic
development objectives have created the domestic logistics organization of Aeroflot which has
:‘:.: more than 30,000 pilots qualified and ready to fly commercial er military mizsions (307 The
,\j work horses of this fleet throughout the Siberian Arctic are the approximately 320 (1983 est)
: 'j AN-12 CUB aircrart Theee evtremely versatile arrcraft have perforrsnce capabilities similar
A to the US C-130 aircrait. They use 4 turboprops to carry max cargo loads of 44,000 1bs at
,:* 220 knots for a 2000 nautical mile range. Theg tyuprcally require 2500 ft of runway or frozen
.atj rive? or 1ake bed tn take off but tpeu only need approximately 1600 ft to land. They are

._{— T ‘-JJ! " fﬂ -( < (-" % ’hj “.. ."’r‘»‘l‘. *
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configured to carry 90 passengers or up to 60 paratroops. (37 Other fixed wing assets in the
Soviet Air Logistics Fleet serve dual defense and econoniic roles in Siberia. Capabilities of two of
the more common aircraft follow:

The IL-76 /7 CANDID has hft capabilities similar to ane US. C-141- B or two US. C-130
aircraft. Using four jetengiries it cruises st 430 knots, carrying a payload of 88,000 1bs for a
maximum range of 2700 nmi. It requires up to 3300 ft for unassisted takeoff and
approximately 1600 feet to land. It can be configured to carry either 140 passengers or 140
parstroops.

The AN-22 7 CQCK has 1ift capabilities similar to two US. C-141-B aircraft. Using four
turbo-props itcruises at 350 knots, carrying a payload of 176,200 1bs for 8 maximum range
of 2200 nmi.. This sircreft requires up to 4260 ft for ynassisted takeoff snd 2620 feet for
landing. It can be configured for 175 passengers.*

Carqge carrying helicopters also are extensively used to provide both civil and military airlift
and towing services. Three of the more common helos are drawn from the approximatety 700

Hoplite, 1405 Hip, and 445 Halu rotary aircraft reported to be in the Soviet air inventory in
1983.

Characteristics of these helicoplers are presented in the following Table-

TABLE 4

Helicopters of the Soviet Air Lagistics Fleet (38)

Designation/Name  No of Turbeshatts  Cruise Speed  Payload  Range  Passengers

Mi-2 / HOPLITE 2 120 Krnte 180016 300ami € paes
M-8 7 HIP y3 120 Knots 90001b  270nmi 28 pass.
MI-26 /7 HALD 2 140 ¥note  440001bd  430nmi 20 pess.

*The latest strategic logistics awcraft to enter the Soviet's inventory has the NATO designaton
"CONDOR™. It's addition will significantly increase their airfleet’s total lift capacity. (SOURCE . Jane's
ATl the World's Awrcraft Supplement, Air Force Magazine, Feb. 1986, pp 82-85) .
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As one surveys the companents of the Soviet transportation system, one is struck by their long
term commitment to ensure that all the pieces fit and function together into s national transport
service. ® Integral to this system are the ports of the Pscific Coast. Primary Soviet port
facilities in Siberis and the Soviet Far East are Yladivestok, Nshodks, Sovetskays Gavar,
Korsakov, Magadan, ard Petropavlovsk (primarily naval ). Important containerized cargo rail
tranafer points are located in Yladivestok, Nahodks, Sovetskays Gavan and Korsakov. Nahodka is
one of the best developed, ** and it serves as an eastern terminal of the Trans-Siberian railway
Jandbridee Yink with Japan (see fiqure 13). In 1980, more than 38,500 containers maved
through t.his port. Services are provided in a joint Soviet-Japanese venture offering twice
weekly tranafer services to and from Japan. ( Soviet Far Eastern Shipping Company and the
Yarnashita Shinnihon Lines)

* The Institute for Complex Transport Problems is drawing up scientifically corroborated

recomnemiztions for the development of mdividual branches of transport services as component parts
of an integrated national transport system. (39 The State Research and Froject Development Institute
of Merchant Marine (Scyuzmorniiproekt) was established in 1939 and has played a significant part in
the development of economic and productive activities of the Soviel merchant marine. "Research and
projects performed by the institute have paved the way for accelerated growth in Arctic shipping, for
the introduction of cpecialized berthing structures to be operated in harsh climactic conditions and new,
highly efficient technologies of carge discharge onto non-equipped shores, on the shore ice belt included.
ttuch has been done to wmplement year -round navigation in the Western Arctic sector.” (40)
*¥Thiz port has navigation year around, but during ice formation assistance of ice breaker tugs is
advisable. The port was constructed after 1945 and consists of a long L-shaped quay with 17 berths
including S for timber and oil. Maximum Jepth alongside is about 37 feet. Electrical portal cranes are
available for up to 41 tons hfting capacity. Facilities alco include a containerized lift-on terminal with a
length of about 150 meters equipped with two 205 ton Mitsubishi cortainer gantry cranes, sized to
hardle international 40 ft. containers. Three LancerBoss sidelc iders (one 54 ton and two 38.7 ton) are
used to rapidly move containerized cargo from one transport rode to arother. Two 30.5 tenne rail
mounted container transtfer cranes are located over rail sydings and two coal handling quays have been
integrated with the container handling facility (SOURCE - JANE's FREIGHT CONT AINERS 1982S)
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¥/0 Sojuztransit (SOTRA) was set up in February 1980 as the sole operator of cargo transits
v1a the USSR both for conventional cargo and containers. Several services are available. Those
thet relste to Siberia snd the Soviet Far East are TRANSRAIL, TRANSEA, TRACONS and
TRANCAIR. TRANSRAIL proviges for the carriage of container transit cargos from Japanese
ports, Hong kang, ard Australia via the port of Nakhodka and then by rail to border Soviet
stations  Parl tranait time between Nahodka and Soviet/Eurcpe border 3tations takes
approximately 1S days With border station and intermedal ‘transfer delays the total transit
hrne for TRANSRAIL cerwice [lapan to Eyropegn border) is 25-30 day2 This compares very
cornpetitively to TRANSEA which srranges the dispsteh of contsiners from Japanese pox;ts, Hong
'™ hong, and Australia to European ports via the Soviet Baltic and the inland Yolga- Baltic Canal
transportation system. Transit time i3 35-40 days. TRACONS provides for the csrrisge of
transit cargoes from Japanese qorts, Hong Kong and Australia to the container terminal at
¥ysoko-Litovsk and then to the receiver’'s warehouse at final European destinations. Transit
time 13 40- 45 days. TRANSAIR provides air freight shipment of containers from Yladivostock ta
Luxembourg The 20 ft and 40 ft steel dry cargd unit containers with heights of 8 and 8.5 feet
are accepted with 8 maximum gross weight of 20 and 30 tonnes respectively. Magadan is a
transfer point for break bulk and truck transportable cargo with destinations to military

Tacthities 1n the Soviet Far East and rosd transport to Yakutsk on the Lena Rwer.(‘“ )

Other important Siberian ports form vital logistics transfer points in the Soviet Transportation
o System among riverways, air trans-shipment points and the Northern Sea Route * These are
v st Karachatsk, Korf, Anadyr, Provideniya, Lavrentiys, along the Bearing Sea Coast; Pevek
near the 1mportant mining regions in the Chukotskoye Magor’ye mountains, Cherskiy and
Ambarctnk at the mouth of the kalyma River Basin; Trker at the mouth of the Lens River Basin,
Nordvik, Kosistyy, and Khatanga slong the Kheta River Basin; Dickson st the mwouth of the
Yemsey River Basin; amd Salekhard at the mouth of the Ob River{and raithead and air
transhiproent peint for the Western Siberian mi) and qae fields) (Source: NATIONAL GEQGRAPHIC
MAP FER 1575)

b, *  The Murthern Seac Route is of both military and economic wiportance. Ordinary merchantrnen on
this route are structurally reinforced in the hull In the cummer of 1967 the route from Hamiburg to
Japan via the Northern €23 Route took 22 daqs.m‘)
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‘;“;. During the perind 1976 to 1984 the Soviet merchant marine fleet experienced unprecedented
s
:‘:': . peace time growth. Soviet merchant fleet dead weight tonnage increased from 14.6 million
g..:. tonnes 1n 1976 to 20.5S million tonnes in 1984. Closer inspection of the figures revealed 8 shift .
R
e in the character of the Suviet fleet with general cargo vessels and psssenger vessels actuslly v
' .j being significantly reduced in capacity and number of vessels. The most significant increases
._‘ ' were ice strengthened Container Yessels (SO0® capacity increase), ice strengthened Roll On
Y . . .
" Roll Off Vessels (900® Capsacity Increase), ice strengthened Barge Carriers (LASH vessels
) weore not in the Soviet Fleet in 1976 but by 1934 this category of vessel had expanded to
0\ ' .
3\: 110,000 dead weight tonnes capacity), anda 70% increase in ice strergthened timber carrier
‘A
" capaiity.*
R
wa To provide integrated container and roll on-roll off shipping across the Horthern Ses Route,*#
g . R - . .
iy fourteen icebreaking (Norilsk 5K-15 Class) contavner ships were built and now can operate
ﬁ
"": independently in ice yp to 1 meter thick. in 1970 the convey season along the Northern Sea
o .
j-“-; Route lasted only sbout three months and icebreaker escorted ships averaged 3- 4 knots transit
;_ speed. Additions to the Soviet icebreaker fleet and the construction of ice strengthened cargo
f-‘é'.' ships has extended the shipping season to virtually all year from all points west up to the mouth
b
* of the Yenisey River, and for over ten months in the remaining aress. Additional plans to add
two new Artika Class nuclear powered icebreakers were initiated in 1984. These will be added
'_\‘:}: to the existing three large nuclear powered icebreakers in the Soviet fleet. Two new
" .::c conventionally powered shallow draft icebreakers were also purchased from Finland in 1984 to
"‘- X . . ' N .
Mot improve the ice operations of tug and barge trains inland from the coast on the Yensey River, and
.) the Saviets initiated the construction of two new nuclear powered shallow draft icebreskers in
E_:ﬂ 1935 1o extend the navigation season in the northern reaches of the Ob ard Lena Rivers inclusive
";;: of the regione along the continental shelf of the Laptev, East Siberian and Chukchi Seas. (43)
!
"’3’ * These conclusions were developed from the author’s analysis of Soviet Merchant Marine
» - i r44] 3“" r45)
" Statistics.
i:.
'{;;. ¥ The Northern Sea Route can be defined as the cystem of marine routes from the Barents and
‘ Kara Seas to the Bering Strait in the East. Major icebresking operations occur in the Kara Sea where
i wce-strengthened freighters make port calls along the Yamal Peninsula, and in the Ob and Yenisey
,.;-;. estuyries  During the past seven ynars (since 1372) year around traffic to the ity of Dudinka on the
. ,-_.:: Venizey Fiver has been accorplished except for periods of breskup when river ice is flushed out Juring
S the ) (46)
' e Jate spring.
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AN Construction of the first of a class of nuclear powered icebresking barge carriers (LASH) was
i"' started in 1986, these vessels similar-to a fleet of recently acquired conventionally powered
"pr 1ce-strengthened LASH and RO/RO veseels, will have the ability to independently operate in 3 ft e
thick ice, unload themselves onto the water or we 1 undeveloped Siberian Arctic ports, and link

‘ up with air cushion lighter or conventional tug-barge/lighter transportation service at the
' mouths of the Siberian river systems.

!

‘ Strateqically, the Soviet Linion 13 developing the economic momentum, transportation mability,
: and physical vessel inventory to establish unparalled sea control 1n the Arctic Ncean. * | In 1977
'.:’ the 14 day rourd trip voyage of the nuclesr icebreaker Arktiks, from Murmansk to the North
b2 Pole and back, aversqing 11.5 knots, was just 8 brief glimpse of things to come. In 1978 the
X nuclear icebreaker Sibir conducted the Sa- 1S class freighter Kapitan Myshevskiy across an
;' Arctic Basin route north of Seyernays Zemlya and Novosibirskiye Ostrovs, penetrating above 80
"\ degrees Morth Latitude two months before the opening of the normal icebresking season. The two
'i" vessels continued across tne entire Northern Sez; Ruute, capably demonstrating the fessibility of
.: Soviet escorted convoy operations both 1n multi-yesr polar pack ice a8 well as the marginal ice
’ one gress, reqardless of season.  The Soviets have a logistics supply fleet of over S84
Z'- agmiicant, ice strengthened vessels, fuver 10,000 horsepower esch, comprising over 15.S

rmllion deadweight 1ons)(48) and shamld te able to extend the duration of the navigation sesson

; to all yesr acroes the Northern Ses Route and in all of the great Siberisn river bssins by 1930.
: I;: 4 nuclesr ship convoy of the 1990s should be able to fransit the Northern Ses Route at an
-: average 2peec +f - 12 knate (43)

j‘_ Before the year 2000, | preoject that Soviet military apphication of nuclesr powered

Y icebreakers, nuclear powered icabresking LASH ships, ice strengthened contairerized cargo
s shipa, and 1ce 3trengthened ROLL ON ROLL OFF 3hips will logistically give the Sowviets an
: - unprecedented capability to project strategic ses hift across Arctic waters ynder defencive cover
‘ of Tard based sircraft, vertical take-off carrier aircraft or ice 13land baced aircraft.
o
- Fecently tn the 1J S Maval Inztitute Proceedings, Cdr Brigham added that,
z' "This nuclear capability will place the Suviet Umion 1n a dofminant position 1n
'}‘\ Tyriace n3vigation throughout the Arctic Basin. The nuclear feet »1l provide
o the Soviets with the necessary range and endurance for routine, unreztricted

Arctic operatwns."( S0) .
.E.E: Frovisions for mounting military weapons on Soviet nuclear ncbreahers are reported 1n Jare’s

Fighting Ships 1986-1987. (1) —
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A summary of major icebreakers in the Seviet fleet follows:
TABLE 5
TABLE OF MAJOR™ SOVIET ICEBREAKING SHIPS**=
CLASS Ne YROP SHP  Length Beam Draft Disp I8 Capab.
LENIN - 1 1959 44000 439 91" 32" 19200 Tonne 7 ft
APKTIKA 4 °75-'90 75000 446 92" 36 23500 - 8 ft
TAMYR 2 '90-'91 52000 490 88" 26° 22000 - 6 ft

SEYMORPUT*%#1 (?7) "88 40000 8S0° 105" 35S 61000 ° 3 ft

Note - All of the sbove ships are nuclear powered, those below are conventional.

YERMAK 3 '74-'76 36000 400" .80 34 20000 S ft
MOSKYA S 'S59-'69 22000 370° 76 32° 15400° 3ft
KAPITAN 4 '77-'81 22000 400° 82" 27" 14900°" 31t

+  Defined as those icebreakers with over 20,000 SHP installed.

L Hundreds of merchant, fishing and research vessels of the Soviet Arctic fleet are shown in
Llayd's Regizter as ice strengthened or ice capable The Soviels have approximately S50 smaller
icebreasi-ers for use in sub-polar coastal areas and rivers and over S84 cwgnificant ice strengthened
cargo staps and tarkers.

*te The SEYMORFUT, launched in early 1386, is the first of a class of nuclear powered LASH
Large carrier webreskers, which 1s being auded to a rapydly growing, conventionally powered fleet of
heavily ice strengthened RO-RO, RO-LO, and barge carrying ships, specially configured to convert the
Soviet Arctic coast into & functional maritirne coast, and to link ntermodularly nto the northern
Siterian River portions of the Soviet transportation sgstem itis dc-ﬂgr.c-d to carry 74 conventional or
ar cushioned lighters, or more than 1300 standard containers. 52 1he ship is self unloading and is
urnquely suited for the marginally developed Siberian Arctic river ports facilities. The Sltimate nuraber
of vessels to be burtt n this class is not readily accessile but Soviet sources confirm that is 1s just
“the Tead n 3 sertes of atoriic cargo vessels.” Follow un vessels are reported to be rated at about 39%
greatsr SHF than Sevrnorput. *~

"Itni.'l




111.__CONCLUSIONS:

The SOYIET UNION has systematically developed 8 national transportation system throughout
Siberia and the Soviet Far East which promises to overcome historical geographic obstacles to
communications, development and defense. With the ultimate success of this endesvor, the world

[

A ]

:‘E}. may come to the startling realizstion that the Seviet Union has the very definite nation-state

'{ character of a maritime power. As a maritime power, their abitity to exploit and control the sea

N and project power acroee the seq will take on global strategic implications, particularly by

?‘: : wirtue of their extensive development of mobility in the Arctic Ocesn Basin. | contend that

;:: because of the relationship in the Soviet system between economic development and defense, the
’f!: systematic achievement of Soviet transportation technology to develop Siberian natural

o resources has concurrent defense ramifications. The Soviet's strategic economic perspective is

fgi drawn steadily northward with the requirementsAfor becoming mobile, in the air, on the surface

i".’, and beneath the surface. Because joint mili_tgru compatibility is required of 811 Soviet

‘.f:'»' transportation systems, economic momentum is concurrently aiding the development of Soviet

, military capability to project and sustain power anywhere within the Arctic basin.
& Unfortunately, transportation barriers in northern Alsska and Canada are very similar to

ii:; Siberia. Transformation of Siberia and the Soviet Arctic coastline into s functional maritime
i coastline by the use of Soviet transportation technology makes the North American Arctic

2-) "Shield” also vulrersble to military penetration. The Soviet Union is developing a

.:tj transportation system in Siberis and the Arctic based upon strategic economic and defense

:,_ rationale. The US. and Cansda, because economics and environmentsl politics ultimately

_{.3 determine the nature and pace of their Arctic development, apparently have higher priorities

K-~ elsewhere. The ramifications of thie strategic 1mbalance of prierities may uitimately prove to
s be significant to U.S. and Canadian national security. Time will tell.
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: I¥. RECOMMENDATIONS: .
7 My recomrmendations to US. and Canadian readers follow:

kt

, 1. The Soviet Union's ermerging role a3 a robust, global maritime power rhust be reckoned with.
N Cormpetition with non-profit Soviet fieets in free world markete will require us to pursue both
R aggressive and protective nationsl maritime strategies and incressed use of bilateral trade
" agreements with enhanced opportunities for use of U.S. flagged ships in the trade. Because of the
R dual surtability of Seviet ships to serve either economic or military mission requirements, we
o must be particularly cautious of any Soviet initiatives to initiate trade routes or "Freedom of the
3eas” demonstrative passsges through the so called “Northwest Passage™ of North Americs. Qur
defence risks caused by increased use of Warsaw Pact ice-atrengthened ships in other Arctic
: trade routes should be carefully scrutimzed. | recoramend that 8 mutually beneficial pact be
- achieved as soon as possible between Canada and the United States to protect our continent's
N northern strategic axis of approach. Such an agreement must satisfy the economic,
. environmental and defence interests of both nations.

3 2. The increasing practicslity, economy and mutual national defense benefits of developing the

!.:. Northwest Passage for exclusive use of US and Cansdisn ships should be recogmzed, jointly
developed, promoted and maintained by the United States 3nd Canada. Intermodal carge transfer

concepts such as those used by the Soviets to move air cushioned barges fror large nuclear

A

2L powered LASH vessels up the frozen estuaries of the rorthern rivers should have direct
f-s application to our Arctic maritime aress a5 well.  (Particularly those of the Alaskan MNorth
: Slope and the Mackenzie River Yalley)

-

- 3. The US. and Conadisn federal governments sheuld mutudlly provide incentives for drctic
~‘ Maritime Zone regionsl econornic development such as initwal insurance indemnities and low
= 1nterest capital development loans.  Development within the fragile Arctic ecosystem requires
s Jjornt, lang tere naticnal requlastory programs which are realistic, consistent and carefully
: rmanaqgeq .

& 9. Joint develupment programs and 3c:er.t*..‘j;c projects of the Soviets, Japan and Nurthern

-

Europe should be carefully monitored and perhaps joined for mutusl btenefits and technology
b . transfer. { | suggest that the US will reap the greatest benefits from such interacticns.)
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4 Domestic Arctic Ocean trade routes should be opened up with full protection and assistance to

. ~ o v
ysers by the Canadisn and US Cosst Guards. Thas is necessary not only to ensure thst our

i\ﬁ economic momentum 13 maintained in the Arctic region, but alse to incresse political awareness
.

t’» and support far defense of our Arctic coasts. Whether we take the initiative or not, the Soviet
. , Union will have a year-round nuclear powered cargo transport and strategic lift capability by
g the earty 19903 To counterbalance this strategic presence, subatantial US. and 